different experiments, while the absolute values may not be perfect estimates for the actual movements. Even fixed samples show a residual average movement due to noise in the position estimation. Binning for the histograms was slightly randomized to avoid artifacts stemming from the fact that object positions are preferentially assigned to pixel centers.
Note that Matlab particle tracking codes can be downloaded from the web-site of Daniel Blair (Georgetown University) and Eric Dufresne (Yale University): http://physics.georgetown.edu/matlab/. An excellent tutorial on tracking particles with Matlab can be obtained from the same web-site.
"Hot spot" analysis ( Fig. 2 ) was performed as described earlier (5) .
Conventional imaging (confocal) data analysis. Line profile correlation analysis: lines along the axons were drawn manually in the synaptotagmin (red) channel, and the pixel intensities along the line were obtained for both the synaptotagmin and the protein of interest (green) channels; the Pearson's correlation coefficient was then calculated. For Fig. S5 , a similar procedure was followed; the immunostaining was performed in two steps: the synaptotagmin surface pool was immunostained in absence of permeabilization, followed by detergent treatment (Triton X-100, 0.1%) and immunostaining for clathrin and amphiphysin.
FRAP data were analyzed as follows: the movie frames were aligned by an automated routine in Matlab, and regions of interest were defined manually for the bleached spot and for several control areas. The average intensity within each area was determined for each frame of the movie. The average reduction in intensity in the control areas during movie acquisition (i.e. bleaching during image capture) was calculated, and the FRAP curve was normalized accordingly.
For calculating difference image values (Fig. 4) , each frame of a movie was subtracted from the subsequent frame. We then calculated the mean of the absolute pixel values in the difference image, and expressed it as percentage of the mean pixel value in the original movie frame. The procedure was repeated for all movie frames. The plots were smoothed by applying a 15 frame moving average.
Endocytosis measurements were performed as follows: neuronal cultures (control, or treated with caffeine or BWSV) were incubated on ice with an Oyster-550-labeled variant of the anti-synaptotagmin antibody 604.2. They were then fixed after different incubation times and immunostained (without permeabilization) with a Cy5-labeled secondary anti-mouse antibody, which thus recognized specifically the surface synaptotagmin pool. We then measured the relative intensity of the surface synaptotagmin staining (Cy5) to the total synaptotagmin staining (Oyster-550). The results were expressed as percentage of the initial condition (no incubation before fixation). Living primary cultured hippocampal neurons were stained against synaptotagmin (shown in red) as described in Methods, and fixed with paraformaldehyde (4% in PBS) either after a 20-minute rest period at room temperature (No Incubation) or after incubation for two hours at 37°C (Incubation). The neurons were afterwards immunostained (after Triton X-100 permeabilization) against different proteins of interest (shown in green), including synaptic vesicle markers or active zone markers. Imaging was done by confocal fluorescence microscopy. Scale bar 2.5 µm. 2) were labeled with Atto647N in our laboratory by conventional NHS-ester methods. Briefly, the antibodies were purified from ascites fluids by Protein-G-Sepharose binding, eluted from the Sepharose by low pH (2.2), and then coupled with the NHS-ester of Atto647N in presence of 100 mM NaHCO 3 . Quenching of the reaction with hydroxylamine was followed by separation from free dye via a Sephadex G25 size-exclusion column. The attempts were not successful, with the antibodies losing specificity, since a substantial proportion of the antibodies were denaturated by the low pH treatment, and since the epitope-binding pockets were not protected during labeling. We term these antibodies "nonspecific" in this figure. "Specific" Atto647N-coupled synaptotagmin antibodies (same clone, 604.2) were purchased from Synaptic Systems (Göttingen, Germany). The specificity and reactivity of the antibodies are tested below. (A) Hippocampal cultures were incubated with the Atto647N-coupled synaptotagmin antibodies for 15 minutes either without (left panels, control) or with a previous incubation with unlabeled synaptotagmin antibodies (right panels, block). Note that the labeling with the specific antibody disappears due to epitope masking by the unlabeled antibodies, while the non-specific labeling is unaffected. Scale bar 10 µm. (B) Quantification of the staining. White bars: control staining. Black bars: staining after blocking the epitopes with unlabeled antibodies. Note that the specific labeling is almost eliminated, while the non-specific labeling persists. Means ± s.e.m. are shown from 3 independent experiments, with at least 10 cells analyzed per experiment. Fluorescence intensity was analyzed by manually selecting regions of interest (ROIs), calculating the mean intensity, and subtracting the mean background intensity in neighboring manually selected "empty" ROIs. Fig. 2 , and the Pearson's correlation coefficient was obtained for each image pair. A second correlation coefficient, for the intensity line profile in the Cy3 channel with an inversed (mirrored) intensity line profile in the Cy5 channel was also obtained for each experiment (white bars), to give an indication for the random correlation. The control (Syt surf dual-color) indicates the positive control for this experiment (the expected optimal correlation, obtained by immunostaining the surface pool of synaptotagmin with both green (Cy2) and red (Cy5) labeled secondary antibodies). The bars show means ± s.e.m. from three experiments. The correlation between synaptic vesicle signal and clathrin/amphiphysin is significantly higher than random correlation for the BWSV-and caffeine-treated samples (p<0.01, t-test; n=3 independent experiments; only two independent experiments were analyzed for "No Divalents" samples, for which the error bars show the range of values). The experiments were performed using an epifluorescence Olympus IX71 microscope equipped with a 1.4 NA, 100 x objective (Olympus), an F-View II CCD camera (Olympus), using standard FITC and Cy5 filters.
